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[W»«WtO«ll] 

CIM<JS3] HufB^ttJIli, Co, NK Fe, N 

i F e StfC oCrTa, CoCrP 10 

U C o C r P t - MZStsC o 

M=B. Mo, Nb, 
Ta, W, CuXticn^O^T'$5, §«*JS 1 X« 
2fB«cD!lMia»«fr 0 

C»*5i4] MfE®6H14Jl«\ 2~10nmCDSEHrt 
r, Ru Rh^^ St? I rlS-i^A^&.S. 

^•rn^ i mzw.coMmmM<* 0 

[«*3S6] ME#ltttlg£JIH:. 0. 4~1. On 
m©iSBftT*ffl££nfcJ»JP*<jf 3> 1 ~ 5 CD 

[«*JS7] MIEfiSffipfcJu C o, St/C oCrT 
a, CoCrPt, CoCrPt - M£r#ty C o n^fe 

B, Mo, Nb, Ta, W, C uXttcnSO^T* 
«, IS** 1 ~ 6 W-rtUt* 1 ^IE#c<Dfi&MiE0Sigf* o 
C»*S8] S«k, 30 

i - 7 w-ftup i JSlE«co^Mia^i«fto 
9 ] 'p*<tt>mi v&mmmm t. mm 1 

£032^S«3g fyfEfiSteii £ ©MICK 5 ftfcS 2 

&Mftifi t ism 2 o^gygeiiitDSiKttigofia 

J: 0 §1 < > 1 Stm 2 <D3!c»Mi«jft©ai«ttS{4S 

i *tB«cDiiKMfesii{* 0 40 

1 0] fcfcSB l ©XgSJiffiili:, ism 

mwMittmmt<Dmimm 1 o£»«tt!j&c>3HKttAi 
oawatfi:i:JWPfcoai«to/jx*<, ksh 1 &t«ii 2 <d 

3> l ~ 9 <D^-?tifr 1 ^KoBBKiEiMKtt. 



mm 2 <D&mmffi&<nmmm<omfmfimmm \ <d 
x «e«jt©sfi«i4B<o««a*tt«fc t> s§ < , mm 1 s 

tfH 2 OSE8Mi«ii<oei«tt«t4Si/^«:«fb*(Ri^SJF 
1 2 ] flt&g 1-11 1 JS3E«© 

£M r 6 f?Zt, Mr i = I (Mr, 5 i -Mrj 6 
j ) fittSUE&kfttt. 

ftfc^ aa8B«tt»*iirto»»-r«ai«tt*oiBk:»i* 

miE»«{*o 

[M$g 1 5 1 i&mmm%m.ft<D'}>rj. < 1 1, 1 oco 

CW^«16] WIE{ittg«jgrtcD*uIE±f!l§i^ttB 

sssfti:MiS(D««fc»j^^i/\ ns<)si 3~i 5«Dv>-r 

C»*«i 7] m(IE{Stt««jil^<0?i?iK14*t±, 5^ 

*ca**iaj«*wr*, w**i 3-1 6o^fti^i 
imxm 1 8 ] m$£ 13-17 <D^-rn*^ 1 ^ib« 

c»*«i9] w«^®awtcis«iaa«fttciE»-r 

•SIESSSffiTfecT, 

l${&«fES«ft(D$ttJl«jg£#tfi)c-f 5 i: mitfi 

^■r s Tw^KttB t , mTmmmm<o±.ii imv & 
naieaifbkMjpoaM r j * j ^*-r§±«?fiiitte 

= Z (Mr, «Si -Mr, j ) «ISfiSttS« 
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[0 0 0 1] 
[0 0 0 2] 

fee mfot. Tmmt. m& 

[0003] m{*s^x*i&m?%Jimz. ^-eicg 20 

affi*^tlTt/^o Okamoto et a 

1, "Rigid Disk Medium For 
5Gbit/ in 2 Recording", A B - 
3, Intermag * 96 Digest tCte N C 

6 9 3, 4 2 6^§T*te, N i A 1 ^6&3TiM£:ffi^ 
§c^^)|^nt^l»o gtC Hosoe et a 
1., "Experimental Study o 30 
f Thermal Decay inHigh-De 
nsity Magnetic Recording 
Media", IEEE Trans. Magn. 
Vol.33, 1528 (1997) Vit, CrT 

C o C r *^ft^6ft*«tt»OC r{IW£{J£it2Hi\ 40 
[0 0 0 4] LfrU IKttJBOtt? AVJnS <*t3Sl/HC 

^fc:&£ 0 Lu et a 1 . , "Thermal 
Instability at 10 Gbit/in 
2 Magnetic Recording", IE 
EE Trans. Magn. Vol.3 0, 4 
2 3 0 (19 9 4) T-te, W^nv^r^ «y ^ >- ^ 
a i/B >IC& WMft 1 0 nmTM 0 0 k f c i so 



tr^yh^Ku V/ kB T~6 o asit©»i&?<DSE»i8 

©sa, vaoitttt^ow**, kB tt#;i/^r>je 

T«ffl*^-ro Ku V/ kB TftSifctt. ^ 

[0 0 0 5] Abar ra et a 1 . , "The 
rmal Stability of Narrow 
Track Bits in a 5 Gbit/in 
2 Medium", IEEE Trans. Mag 
n . Vol.33, 2995 (1997) fix? 

^t^Ci:^ 5Gb i t/ in 2 CDCoCrPtTa 
/ C r Uom*<DT~—)\s-$ftfc2 0 0 k f c i \£v h 

3o tCZt>\ 2 0Gb i t/ in 2 W±OE»!6ST 

[0 0 0 6] cinfc:»^*l«Sa»j*fR», 8£ttJlcD8£ 

[o o o 7] j»w^^?e^a«aiBa«#<o««^ 

H e et a 1 . , '■ Hi gh Speed S 
witching in Magnetic Reco 
rding Media", J. Magn. Ma 
gn. Mater. Vol.15 5, 6(199 
6) iCft^TK^-^frfcO^T, fLT, J. 

H. Richter, "Dynamic Coer 
civity Effects in Thin Fi 
lm Media", IEEE Trans. Mag 
n. Vol. 34, 1540 (1997) tCfcl>T 

[0 0 0 8] ftfcSu JI&£ffitt*ift±S*Sffi®;&ffifcL 

Tt^o tflJX-fcf, fgfT*<DA k i mo t o e t a 

I. , " Magne t i cRe 1 axa t i on i 
n Thin Film Media as a Fu 
nction of Orientation", 

J. Magn. Magn. Mater. (19 
9 9) Tti, ^^D7^f^7^'>^2l/-i/3> 
te«fc»K *«Ku V/ kB Tffi^E(RiapOfll^*t» 

barra et a 1. , "TheEffect 
of Orientation Ratio on t 
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he Dynamic Coercivity of 
Media for >15Gbit/in 2 Rec 
ording", E B- 0 2, Intermag 
' 9 9, K o r e a K*JVT^££*lTl/->'5«fc 3 

[0009] *ae^tt*r^i±-rsfc«)C ^-^ 
xiiTKEisnt. £<<o#a\ c rstauetratfft 10 

[0 0 10] 

•y h^^tt^iStciDji-rsciitiT^-f, ctDtc 20 
46, «tft/-rX*^K:«il>a«ScfcttiiLi/^^3 

[001 1] ftftcwfcti, i»^ttow^a*iaa«(* 
ttmzrdbizte. (i) «»a*itsaKu ftttira^-e 

5, (i i) »fiT*«d>SH*5, Xtt, (i 1 i) « 
ttJl V ft±i2ra2 « 3 fOJtSib^x. £ tl* . 

73, Mm ( i i ) 14, MMf-fX^ F^X^olSf^ 
ffl6DT-SSo Jffid 1 1) it, MIHOfcK 

Xftffijg L, tt«UEflWlf4c0!)ttDglcjBKV«&irr c £ 

[0 0 12] 

[ifiaftlS?$-f £>fc&6<D¥l8] ±K<DRffltt, <!>ft<£: 
XftfgMU ««^«#©tefil»cSR»*R£*c:i: 

ft < mmm<o&^mmmmm*fiz. zmmmm»zm so 



[0013] ±m<vmmn. mmt. mmm<D±mm 

§ ±«M33H8tt« ft'>ft < i: ^trfiS'ttJf 8§ig t ft 

JP<D}IftM r <5 ilf 5 t, M r <S = Z (Mrs 5 1 -M 

[0 0 14] ±3atDliMl*, ±3B<DV^fn^<0««O« 
*Wa»«#*'>ft< til oflt*fc««i5ttSEllfc:.fco 

tiist'tSo *^{c«tntf, st&sftfce-y h 

^»i££ttftft±U «f*/i'X*ffi«U tt*[£8» 
#©tt*gfc»iew*;ft(rr c t ft < ft&HSiOie^ffl®* 
fSSft it* § fiBMtdliSBft ifeSTf £ 3 o 

[0015] ±ie<DSH«, mm*mm.&iicMmmm 
©3fi«ttJi<o ^-5, '>ft < fe 1 oonaMtBowkS' 

[0 0 16] ±EOSHBtt, Sffit, Ti&Jl£:«8ffii#§ 

Se^ftt^ffO^ftMr 5 fTSt> Mr j = I (M 
r i (5 i -M r j <J j ) ftitSf 5ISfigtt»«jgftfF$fi)c 

y * U > yeflM-f ^^2©X^-yXi: ft #Cy« 

[0 0 17] 

[0 0 1 8] 

[0019] *fgH^«, mHcKWnT'&zMitmmz 

*t« to?**, MiB, S. S. 
P. Parkin. "Systematic Va 
riation of the Strength a 
nd Oscillation Period of 
Indirect Magnetic Exchang 
e Coupling though the 3d, 
4d, and 5 d Transition Me 
tals", Phys. Rev. Lett. V 
ol. 6 7, 3598 (1991) {C*3l^T«, R 
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3 C o, F e , N i ^<nmSB3WM1fW&Z*nX^ 

%o fiKr, *ai*ffiF®5, 701. 22 3^mat, 

[0 0 2 0] 2Oi0a«ttJB©|HIfc»*i-en/fcRuXtt 
5^KS&£i»ffT«{k#fa*<K¥fTT*£S2 0<Q3iffi 

*ieooji*Kfc»*J«ci:Tf» 1 ■3<Dmic£Z&W*fT 
2ft£fI^»I£iB*£-e, Mo, HSfeS^ftSi^it* 

[0021] *mm, ®iejs«ftfi«^s8tt»i:jS»<Das 

[0 0 2 2] m lit. *«WKfc««»SHS«f*<E>£ 1 

fiKttSffi K m 1 ©~>- KJi 2 , N i P13, S2<D-> 
-K*4, THilJi5, g&Ktt'f'ira 6 . &S&ttg7, ^ 

isttis^«8, istti9, sum ojkzrmmm i i 

[0 0 2 3] W*tf» ilttifi 1 A 1 , A 1 aik 

©->-F»2t± > fftc^sattsisi 

£-fCtt, 0Rfc?N i Pfr£>&3o N i PJl3fi, T"^X 

<T&&<,\ m20->-KJS4«, T%«5tCN i A 
1 . F e A 1 f©B 2«itO^*fflV^»^OTift« 
50 (00 1) BXte (112) E<DElRl*aWfc^* 

[0024] aasesatttfaa-TH-x 

ttSl£lXt±N i PJS3tcSg2ft-5 7^X^$niI&i, 
T-sxtiDfflJsfa IP'S, T f -rXi/±c0h^-y^*'«5Sffi 

rs^isitc&oTfTtoftSo 

[0 0 2 5] IHBttf MS6li. Itti9 0xlij»*i/ 



tt4>l«M6W\ CoCr-MfChcp«Mtt^ 
£fr£&t>, l~5nmOl6ffl»ca^*nfcilJ»*Wr 
§ 0 M=B. Mo, Nb, Ta, WXliCft?) 

[0 0 2 6] 335ffi4J17fcJ:, Co, N i , Fe, Col 
NiS&t, Fe^i#645o Og:y, C 
10 oCrTa, CoCrPt, C o C r P t - M^CfC 
o3fc£&«, StfittttJi 7 tfflV^SCi: Cl 
T\ M= Mo, Nb, Ta, WX(i Cft 5 

C<D5£S&14B7H:, 2~ 1 0 nmCOlgHfCil^^ 
ttfc)W3**rr-6o 3M8tt*££-Jl 8 «, Ru, Rh, I 
r, Ru^l Rh^£-#, I r^£-^Mr>e>&-5o 
PR&f, COlWf4^*8«, 0. 4-1. OnmO 
SSBtc3i££ft/c§iJS£WU #£LO±£|0. 6~ 
0. 8 nm(OmB*mtZo *«tt*6^« 8 <0M** C 

[0 0 2 7] fi8H4B9«, CoXliCoCrTa, Co 
CrPt, C o C r P t - M^ttfC oi^*^% 
-5c £CT\ M=B, Mo, Nb. Ta, WXfcfc C ft 5 
©^■e$5. ffllttS9«, 5~3 0nmOlEl{ClS 
*ftfcKJP**rrS. 2Ufi, {^'ttS9ti, 

[0 0 2 8] fS^JB 1 Oti, tWAtfCfrSfcSo X, ?S 

30 mm 1 1 ttx mnLmmm»zM*.i£z\di"W7'sv k 

»SiJ*»6*«o l o&D'Sirte l l ti, 

[0 0 2 9] S8W«ifi©TfcRW-Sft-5»*iB0\ #J 

Hc^-rtcDtcRS^^ft^i/^ $Ryf, TftfiSS 
«, CrXliCr^fr^t), g<£l±[C5~4 0 
nm^H^a^^ftfc^fftcffMU £&Mft£t±. 

[0 0 3 0] ^(c, *%Wfc^«5fi|5llB®«ft:OS2^ 
40 »J^r|«HJ!-r§ 0 

[0 0 3 1] 0 2ti, 4:^(C««atj(CgB«^om2 

[0 0 3 2] C©«»BS«#©£2£flStffl"eH:, 5S» 
m£&m 8 , 8- lR0*2OCD&KttJ!7, 7- 1 *>6 
tt^®8. 8- l©«fbti, SStt/H 9 CO— g|5^-*T^yi'! 

so s%*m±tzc ztfmmtKZc con*, sa-s* 9 cd 
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ttB i: llMttttJI «D J* 6 S ilta £ ft 4 2 »*ifi fc «fc 

C0033] mt&m 7 - i «, sssHttw 7 1 mmott 

%o X, $atttttM8- 1W\ ^Sttttt^JB 8 4: mfll 

iH££fts„ 5aatt/i7. 7- lrar-tt, ciiassw 
coo3 4] ^mmmx'it, tmimi - i (ommm^ 

1414, a»1M7©««g£ttJ:t)3iK»SgSftTV 

7®»;i(tS£te«fc»J§a<Tfc, lf<T&, s£VH4, 
K»3SSftT^Tfc£i,\, litis BHKtt» 7 <0«SlS2f 
te*<*©±T©Ji 9 . 7 - 1 «fc 0 fell ttntf &\,\ 

[o o 3 5] mm.mi <Dyk®M{ttmm<Dmz, 
[oo36] 03ii, s i mm±ic&f$.-£tircmm i o 

nmOf- <£>C o P t JBOBDrtlK^tt^-rEIt?* 
S„ 0 3<f, ^ttltefiKft (emu) , tttttiSflgft (0 
e) £*rf 0 ft*<D6B^tei§«{*&4, 18 3 K^-TinfMS 
tt*^o 

[0037] B4ii, ±retesii«i*om i nmmvin 

<, HJStfO. 8nm©RuJBT#liSftfc2'D<£>C o 

p t*osrt«awtt*^-rBi-efe*o 0 4tp> 

HBBBMt (Gauss) , SttttefSffitt (O e) ^ 
to 0 4fre>fcfrA>§<fc5fc, ;l/-yt±ffiJK^jfi^T-s/ 
7h^tU SaBKttlS^^LTI/^Cfc^to^ 
5o 0 514, Mfftfl . 4 nmCR u JlT#8i2ftfc 2 

oocop tjioErtajRWit^^-ria-e**, as 

•*>, ffittti^eSSfk (emu) , tttttifttt:*] (Oe) 

[0 0 3 8] 0 614, ±3ES 2 &fflHW©fcJ< , SlJptf 
0. 8 nmtf)RuiT'MStlft2O0C o C r P ti 

ft (emu/ c c) , 8S«A»»fiK^ (Oe) *^f. 0 
[0 0 3 9] 03&t>*ia4 £9, X8WB«ifi*»tt-5C 

tic£K>, sw^ie.n5c htft>-fr%o x, in 
8 commit. %.mm-&*%z>tc&Kt<*. & 

SLO40. 4-0. 9 nm©iBHtCjll5££*l£o 
[0 0 4 0] fcT, fitt*[£££ft<D% 1 2 3156 



10 

2>o X, Tfli©«14Jifr&©B£ffi;fjttCT^SftSfc 
10 [0 0 4 1] *«Wtc*««»E*»«o-*» 

SB©-^fis«osaj«r^"r»fffiiaT?*»)s Hsu, & 
[0042] h 7&tfB 8 icmm 5 a&«sai*gB 

«, ^-^ 1 4, A-/1 5, 5«&<DS&«8E»$«{* 1 6, 
«H»OESH^'y Kl 7, WSLW^yi/ a > 1 
8, aSOT-L 1 9M'7^faX-^az 7 h 2 0 
AW5nT^S. SB9UE»4B#1 6&4, 1 4 tc 

20 niK^ns a7i stuftottttsntv*,, iesss 

£^vy F 1 714, MR'Ny F^GMR'N'y FfOSS'N 
•y F£, ■JZ/Wy-J-f'sv K*<0K8^Ny F&fr&tt 
So &KflW£'vy F 1 7*4, WJS-TST'-A 1 9 <D9c 
4StC-9-X-0"> a 1/ 1 8*^LT«5WJ5nT^S. 
T-A 1 9«T^aX-£ZL- -y h 2 0 (C «t OIBKl? 

[0043] Mmzmmm<D*Mmmi±. mmmmfc 

1 6t«p«A<fe«. £H8*(gBg4Kttl 6*i, 0 1 Stfl 
30 2£;t±K!H0.f!Lfc, ±EfiBl«iB»*«coS 1 SI»MXtt 

^2^sif?ijtD«ji^w-rso ^m, mmz&miti e<u 

[0 0 4 4] i^«IB1igB<73»*«)jg«, H7StfBI8 
[0 0 4 5] ^{C, *%B^©M^S1f1ll^, 

[0 0 4 6] H9ti, *7XJ:(DN i A 1 m<D±iC C o 
C r P t Bfr&ttSSW 1 B«B8*nfe««8SS«t*<0 

(emu/cc) , ^tttiSSWH (Oe) 5:^f 0 
tc^-TM-Hft3Si:|Bl^OM-Hft^i, N i Ptf&fiJ 

[0 0 4 7] ftfe^, HI 0(4, N i ptm^ntck 1 
-Mg®«±(C. BSffA^O .8nm<OR uSTf^KIStl 
so ftCoCrPtB*6S52 OO^SS14S*^M>y ^ U 
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mm*. mmmitM (emu/c o , mm* 
(Oe) *7tfr<, nH*»6feto*»*J:d»!:, esfb 

MttlffHA<H = 5 0 0 O e Oi&jZTPftftKK^U #J 
1 0 0 00 e035M.S-&Sa^<D#ft^LT □ H = 
0 -?co?&{bMcD{gT&, K¥fTlHte<W£&*»tttt-TV 

[0 0 4 8] fc#> COR u OASflKJPti* HBfcft 

^OM^t\ X(f>X^>KS (spin stan 
d method) K:iottftS?Wo iSfit*® 

T\ Mr iliCoC r P t Bi, IP*>. flttJl«§jgcD3ii 

«tt»<osse«fbM r t m%)*mm s <om*m-o z o 

CO C o C r P t B J1©«J9^— 6 R u /f CD 
BIJ**«fb*-ttSi:» B^fl^tiR u«<7)»jiMfftDfil 
tCiTlTti, R ujf cogM¥«\ fiSitig«jicD 

5 ox:&L±<Dm&-ei&&i£nz cocrPt m&&(om 

£\ R uScDMJPA^O .4— 1 .0 nm<D«5HrtT'fe5 

[0 0 4 9] Hi Hi, N i PA<l$?n/i:A 1 StR± 
fC. Rul^iJtl/cCoC rP t B*>C.5:§20<D 
»«fM*«Kt*6nfc«*ISfR«*OffiF«S«{bftll»*^ 
tiTSS, RHtf. NEMttOlfbM (emu/c c) , 
«W«I&WH (Oe) *jj*To HBfcL S«tCj£^/jcD 
S 1 £0C o C r P t B«CDJMJP#8 nmT'S»5, R uf 
(OmmttO .8 nm1?*D, Sffi*>?»3St^0^2 0C 
o C r P t B/f<DjgJP#2 0 nmt?$Sl^t. 

[0 0 5 0] Sl/^ftfittlSir'ttSVfTtgd^K 

r p t B»o«{bA'««K:*Hfl<i»crai;*isin**s/£»^ 

r P t B»©««*H c*»4>2-£S&B*«fc!K Ctl 
ia±Sl(DCoCrPt BJB<0MJP<O»i!>Xii««2jH 
c 9 «t r> rmtfLVmmtf&WT'lb* „ C o C 

r P t^Otmoi^ »#t4il«C rdSlStf/X 
l±P t^WM^JS^-rctT-^RltlT'feSo 
[0 0 5 1 ] 0 1 2«. N i Ptf^rTSftfcA 1 Stg± 
«§Co C r P t BUtfR uST'»SISnfc3 0 

©cocrPt Bmmm&&ite>tiitmmi&m#<D 
MfHmit&m^-rmx'^^o mm*. mmnmitM 

(emu/c c) , mmimRH (Oe) §^t. HH 
fcJ\ SIStCjfil/^CD^ 1 Rt>*^2(DC o C r P t Bil<D 
flM/SA^^ 6 nmT'St), — #±CD^ 3 CD C o C r P t 
BJB<DfflUJW2 0 nra^t), ^lS®2©CoCr 
P t B/lCDf!HCDR uSRt/^2&D*^3tOC o C r P t 
B/ICOIMICOR uilco^lf:*^^ 0 .8 nmT'$5«§« 
C«Dt§£\ ffllftM«^HA , «H= 5 0 0CD3533T- 
fg~FU 3! 1 —SI3CDC o CrPt B Jl<D<^-f*xfrcDfiS 
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fbtfiE WWZ*R1E L tc a £ ^^-To «<t >MEifc L/c CD 
t4, K*CD^2CDC o C r P t BJBr**RTftltttfift 
l/\> CtUi, K4«DI5 2CQC oCrPt BJ1#\ 2OC0 
Wffifr & co «fc K> it^KlBKI?*** 3 e> T-fe £> „ 
T, HWffiSftfflti, X4"DSS2(OC o C r P t Bl© 

«i7jHc±05aooe»K f&^nmn 

T?W\ -STcO^ 1 coc o C r P t B»3b<«{bS<E*BB 

OOOOet'ii, — #±co^3cOCo C t 
P t BJ»©«ft©##E«i£ftTl/''fc^o !ff$L<(i, 

10 -#tco^ i <oc o c t p t Bmcomitmm. tr-y h 

tHiCT^tf— STcDlg 1 CDC o C r P t BBcDllMPSt/ 

20 ffi^SKttOBIlft&Kttm9ttSt3# (SNR) Si 
so/Nmtt. tttt?tl«£?££tl«. fcT, 
i£$«ftS NR S i s o/Nmfcffi#&ISflfo:**lf«y h 
x^-U-h (B E R : If y 1^9*) fSTTSC 

[0052] 013 H\ NiAl *t^?nfc^7XS 
«±fc, R uIT^dSnftC o C r P t B<P64« 2 

ffirt«{bta«*^-rBi-p*5. nB4>. ^ffitii&fbM 

(emu/c c) , tSttfiffiSH (Oe) *^?<, C<D 
so S«tCj£V7^CDC o C r P t B«cDjft{b&, fiBIW 

H*»H = 0 O ete*«WtCgfe-r«. 
[0 0 5 3] m 1 4«\ NiAl A^^U^n/c^'^XS 
«±»c, ±8Bi:ra«0*ffiT»C oCrPt B^e»^:§# 
-03fi«tt» A^KW 6 nfc««E8«*©Birt«fbft* 

BSaiE»j«ftcoffirtfiS{t:fiS®i:J:be?LT^-r0-c--^So 
Hi 4*, ttEttttfittfbM (emu/c c) . «IWlttJKW 
H (Oe) ^r^-To HI 3 tc^-rffiF*?fiSfbttS®(i^S®-c-- 

40 as(ifig^T-^-r 0 hi 4m Mf5.mmcm%?%M 

[0 0 5 4] 'vy FA < 2 0CD3^tt«^*-ri,^ia© 
jgfrco-gp^lSfo^-lir^i:, 2 oco^ttJgcoffiSfbtitt 

* § £ v TfflJ©3StteJB©HH"ta<E*E If v Y rt<0« 
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[ 0 0 5 5 ] 0 1 5 2 -KD&M&mRtf 3 o<D3iifi8 
LT&TMT'hZo fflffltPs fflMiteZ 07kf c if7 

h wmmmom ^mm. (<ib) , wMttitM ( S ) 

*7Ft, [W)0tct5^T, OW«MJPAM 0nm<Df-(D 
C o C r P t B»£Wf £ilSW2H«tt£>'r f -£, 
Ci§IJ*# 1 0 n m<DTM<Dm 1 ©C o C r P t Bli:, 
flgJPtfO .8 nm©R uJB£, n mtf>_bffllJ<D^ 

2C0C o C r P t Bjf fr&fcSa&iESJAtttO'T*— 
□ BNiJ^JStf 1 OnmCTlOS lOCoC r P t Bl 
£:> KJPtfO .8 nmOgl OR u*i:, iiAMnm 
©K^©^2(DC o C r P t BB£, JgJptfO .8 nm 
<D%$2<DRumt, mmtiU nm(D±m<Dm3<DC o C 

r p t Bafrs&saaaEawtto-r— ****^*-o 

^Til£Lfc««rtHctt**Htt-T*a5D*?|2 7 0 00 

&tf 3 ■owmvkm&m-rzmmmmmi, 

c o o 5 6 ] 0 1 6 «, 2 oo&«i^nfc3ii«i4Ji* 
*rrs«»K»«{*©M-HiaiiR*, g&sragicoi> 

t^tit^S. nB4*« *S£tetefi3{t;M (emu/c 
c) s gtttti&WH (Oe) £;SU f-?tt3O0S 
&SjgJS0°C, 2 5°CRt>*7 5°ClCOI,>-CjjVfo Si^ft 

—znzctwmmztitzc 
[o o 5 7] 0 1 7*4. 0 1 6fc^-r«ftt**-rs«« 

«k mmimmtjHc we), wtbuMigfnAadE 

(°C) „ X, y = -l 5. 47x + 4019. 7 & 

2>&micf5^T, y = Hc, x=MMVte?>o fijgfctt 
•TSfSaa^<D^{bT'fe^dHc/dTli, dHc/dT = 
15.5 0e/m5, ¥-<0B«Kffli£*tf 5BB5RIE 

fSS«ft<Dft3IB*J& dHc/dT»il 6-1 70e/t 
T*&S 0 t£oT, 2 0©ftjg^-?nfc3iJK'l4«%Wr-Sp 

^aiasii«{*©ai«$nfc d h c / d Tffl«\ ^tcuja 

[ 0 0 5 8 ] 0 1 8 It, 2 OOSIHKteJB&tf 3 O<0BHK 

ttji^-rssssfsswmctsits pw 5 offi^ues-is 

SSMSESiiSftfCtittS P W 5 0 ffltDSlSSttJBO^aSLaF 
PW5 OfB (n s) , MWlfci&liil^Qfttt&tfttllftjgt 



(nm) ^r^-To I^BKfcVT, ♦ETH±*— £>3iiaS14JB 

0i 5^x-££*&fci*^i:|iii;-?£s 0 0i 8T- 
Oifi:LtfflV^l$, HPS, R¥fT«ieifcJ:««fl: 

j&WEL^cfctfMBSftfc. cftlcitU l xt±«» 

fcJtttTii:, MtWLTP W 5 0flW«3l 0 tt'h 

[0 0 5 9] fifoT> «ttjPQitfflnt;:#t/'*£&#Ktt 

«ci:tt4^ cn*4, TM<82UttttJI*&0ff9tfffi 
20 Kn*t»6-P*5, ¥-©5$$1±Jl%#(rSfK«IE£i 

■T5fiBlSilE^^<DMitjSj«^SNR S i o s/Nm 
2O0SSBKffiiOTSini;M r iffi**rr**^K:^T? 

Jicom* t$> t>e>!S:ttntt\ »tt*«j8Kift±*n 

«09S»i:*Jf LTV^i#\ 2N6£-<0 2 JMKB 

[00 6 0] 01 9 H\ fflfi:j£«{* S N R S i so/N 

iLfomfoS N R S i s o/Nm©a<bA S i s o/Nm 
CdB) > $Mt*»liBttJB0frftl8J? (nm) fcjR*. 

40 hhk:*^t, ♦en, ■enao : AEni±, 8 

©ii^ t mm* 3 WRojK^BSHiflso-r- * *^-r 0 

0 1 9^P>t>*3*>SJ:-5(C, fgl^M r 5ffi*WTS 20 
K, WfcfiffftSlliaBIKtSNRS i s o/Nm»| 

[0061] *5BW#6tt. attasKfirto^a < tt, 

so loOSSBtti*', Si/^tcSSttLTft t)»«tttt#*n 
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JBftt 2 3 a t %W±0 C r $*ffi**r LT C r #W Mtf 

fc: SBT « S C i: 5 „ 6 K «t 5 mtS$ 

tc «fc 5 , «ttJi«ifiOTffll<03fi«1±»O>JlS(SKjeH-r 

S N R 5 C fc tfSjii t a 3 o 

Co o 6 2] *ftwictezm%mmmfr<Dm3mi&M 

[0 0 6 3] SB3^fli«!|-p»i, fi8»tfBli«f* 

±K»»t6n, ^fc<fcfcS9«<bi:IIIJ¥<D«Mr i <5 

<z,tm&m<t£mm<omM r j s j *G?z±M%m& 20 

«jg©ffiSS&ffct M r <5 fcTSfc. M r <5 

= 1 (Mr i 8 i -Mr j 8 j ) £rS§£-f-l>4if££&-=> 
CCX\ 8, 8 i . 5j tt, 5*c**#J&J8iJS<!: 

[0064] fiTtfoaiKfisf^ffl* 

#J0 .4-1 .0 nmO«»*^-r5Sfi!ti:LTt^\ 
X, C<D#fiBrtt*S£-jf«:, Ru, Rh, I r. C u, C 

[0 0 6 5] «S[1E*SW*K:*J^T\ MIBSJttJljijgrt 
OMtti«v Co, Fe, N i , CoCrTa, C 
oCrPt, CoCrPt -Mfr ^ftS^VU— Xjb^ii 
^tlfcM^A^^t), M= B, Cu, Mo, Nb, T 
a, WStfcn^^TS^Tfea^, X. ftulB&l* 
*«Jfirt<D^*< 1 OOSiKttitt, S^KSfttL 40 

ao-3Tt»6K MfaaH4)S«iirt(D±«iJ3fifiS1±Jg<DM r 
i: LTtSv\ 

[0 0 6 6] {Kmte^fr03l3^flgCTfcJ;m±*> 

ftO«iao«1t*^6!3:*ai*IS»«tfti:J±^*i:, 
^»£j£14«»;fttf fllji»«tt SNRSiso/Nm* so 
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^5t> «fcO'J^ftPW5 0fii*?#SCi:*^#4. 
[0 0 6 7] Jgfc, ««IBftKtt0%3£fflOT.Ifc:J:n 

[0 0 6 8] X> 0 1 6Rtf0 1 7lC7K-?UQZT—2m 
fiBfvIB£i«{*OSI 3 *JSfi«1»» 6n«3fi«ttlS^ 
M\ 0—1 5 oroiSffltcfc^T+SMIK, 

[0 0 6 9] ^tc, *«W»c*S3B»^j£©-llflSe>l% 
[0 0 7 0] SflcWfCtt, 1ft$«itt£(M(catftflB&4itt 

tcss»-r *ss«*ffio*nsseiU4, ±tB8s«ifi®«f*<D 
[0071] act, emmets zmmmmt^mT&^m 

[0 0 7 2] ±3EttiKffi««#<0^f ftfr©£*W*« 

isi&Eip]*are!jfc:iM»-r §„ ^(c^ttttis 

[0 0 7 3] fCT% ^IBiiW*0®jfi*S^*^fiS 

[0 0 7 4] X^-v^U ^^ffl^fcil^t, 1 n 

UV^iiJg^O. 3 5nm/sWTIi:^t5i:i:W 
[0 0 7 5] X, X^-y^U^^O^XEE^iS-r^S 

i:, jB^wsE-rsJBiaoififfiA^iftsn^-ri/^. ffi7Sr, 
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»4, ^5mT o r r izmfe-fZC £tfW£L^£ ktfffi 
[0 0 7 6] jg£> x/W*y>y©l8©3S«iB£t,* 

ft 1 0 0-3 0 0°C<DffimPUcWLfe-?%>£tWti?gL^ 
[0 0 7 7] I2 0(t ttjK8Eft&&Sii££r&<D:*:^i& 

1 RtffflSWX/S-y £U y^ff VM5 2-1—5 2- 
t5. liOX/Vy ? U >7*f + >n 5 2 - n II, D- 

7 t 4>y/72/v-7 t 4>ymw5Qimm?<ti* sat 

[0 0 7 8] yc-T, S*gt±n-xi'>'y/T>a— r-f 

-eft i o o~3 o orcQStgratfcio&sn^o jkic, 

X/W ?'J yyft>^5 2 - 1 - 5 2-9&C<fc t>«$t 
D C X/W £ U >7mit>n, S«±»Ct4JW*A« 4 0 n 
m<DN i A 1 *, Iftf2 0nm(DC rMoTW> R 
IP*"* 1 . 5 n m«D C o C r fp- P^jg, M/Ptf 4 n m<D C o 
C r P t BftttttA, «/p*^0 .8 nmOR uimWfc 
■SIS, mmtf4 nraOCoCrPt B&fflBttJf, JHjp# 
0 . 8 n m<DR u #lMK14S|g£»» C o C r P t BffittS 30 

[0 0 7 9] ^?'J>7*f-fyA5 2-l~5 2- 
9rtO#Xj£t±, !55mTo r r {C|gS^tl§„ X. X 
^•y^'Jy^ty^S 2-5, 5 2-7(cfctt£X/S 
>y^U>yiiSttx ftO. 3 5 nm/si-XTk, IfiOX 

* u >^(cfettsx/^-y 2 u k> 

Ki^hS, il^x^-y^U^yiSjSti, m 

tfi2 OKX^-y^U 5 2-5, 5 2-7 

[o o 8 o] mz nt. miLmmtKD^m^mmm^ 
pp) > mmmamcDm^mm (nm) *js*o iqh 

[0 08 1] H22U:, »HiSSNROSfitt#tt*S so 
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-ruiTj-s^o mm$>, mmtmmii&sNR (dB) , « 
•iix/<y?'jywoifiiaa cc) hob* 

e>t>;bfr3ct:?(c, SKiaaAW* U < «W l 0 0-3 

0 0°C<Dg5Brt(cK;££ft;g,i:, av^«p14**-rsJi** 

[00 8 2] H2 3«, BLStiSMtfrSNRtX/l'y^U 

»SNR S i s o/Nm (d B, fflttffi) , 
X/W £U V^'j&K (nm/s) %7jk? 0 [BIEtc^f-r 

tc a fiEt±, mmiCTjktf—^lt, CCPB3S«1±JB± 
tCfilJStfl. 4nm©RuI^i^U RuJf±tCCC 

p B«ttg%ffMLfc«^cf#p,n§f J -^-e*^ 0 

[0083] 0 2 3 *K ffljzi£«ft S N R S i so/N 
m«, R u Il^^£&t' 1 i:b$£ffl©^7Vl'^ffc^M3£&^ 

A^S«fc-5fc, R utDX/^y^U>^*jgS* s lti!jp-r-5tc 

ont, m±Lmm& s n r s i s o/Nm*MKT-f s„ 
■e«iEiitKugjsssnai/''«:i:*^-ro 123m wtc 

R uOX/^^'jvyMtfO. 3 5nm/sJ:9ii< 
&3k, BttiJifc!®** S N R S i s o/Nmi\ RuM 

£&Ctt, R u OX^7 £ U y^'iSSli, 0. 3 5nm/ 
[0 0 8 4] W±s *SSW*H««K«t DKSILfe*', 

[0085] *56Wtt, wTu:f?ria , r«KiH«rt.a^-r 
[0086] (MiBi) < i: 1 1 -DtDxmmmm 

vtMH&uts $m&mt, msnM&m±v. io. mm 

mi*, 

[0087] atiB2) iuiH3fifiettBStfmsa»ttii 

[0 0 8 8] ({^IE3) fJIBffifiKttJiti. Co, N 

1 , Fe, N i IS^. F e Srj'C o C r T 
a, CoCrPt, CoCrPt - M%StS C o 

B, Mo. Nb, Ta, W, C uXliCtlGC^T* 

[0 0 8 9] (ttlE 4 ) H0lS3i«ttBti, 2-1 On 

[0090] (fries) mmm^m^mn. ru, 
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R h , Ir, R u R h Rtf I r 

<E> tz 5 7"^ 6 tlttttnfr £ ft 3 , (MSB 

i) ~ (MiB4) o v -fun* i «iH«<oss*iH»«f*o 
coo9i] am 6) mmmim&mit. o. 4 

~1. Onm©ttfflrt-e»Jt£ft;fcKflt**rr*, (M 

[0092] (#H7) nGKttia. co, affc 

oCrTa, CoCrPt, CoCrP t - M^ttfC 
o 6 a « 401/- 7fr 5 S8? 2 ft fctrtlfr £ ft 10 

tK M= B, Mo, Nb> Ta, W, CuXfctCfte><0 
(MfE 1 ) ~ (MSB 6) <D^-ftlfr 1 5WB 

[0 0 9 3] (MIE8) aifii:, &3Hfi©±#fc»it 

iO±»W6nT^5, (fsMEl) ~ (MSB 7) CO 

[0094] am 9 ) tuiETitiia t mm^mmmm 
*mmiz. c o c r - M^e.%5i->-^^issn 20 

fch c ptt&Qd&frS&t), 1 ~ 5 n m(D|gHT« 
Stlfelii&tL, M=B, Mo, Nb, Ta, WX« 
cne©^-!?fe§, (MSB 8) IEtt«BS«IEii^<*o 

[0095] am 1 0 ) tftae&ft t mset%* t © 

IBfcHWenfcN i PJBfcMfcfltA, fftSBN i P»tt-r 

f^^-+«iaxt4iwt«ia!5fej6*nTi/^5, (Mies) 
xt± a<fiE9) imvmmmmfco 

[0 0 9 6] am 1 1 ) sulETiftWti, NiAlS 
OFF e A 1 fr&ftSi^b— ^eSJRSftfcB 2«ii* 

*rr*^&fr6fts, (MSB 8 ) ~ (tttei 0) ©i,vr 30 
[0097] (MiEi2) '>ft< tt>mi<D&mmm 

im l m<Dm.m.m^mmm 1 (Dtmmm^&mm^m 

aiattJitisv^jKfb^iRi^gwe**, (Mib 1 ) 
~ (MfEi 1) ©v^nftM Jssa«©«»E»«f*o 

[0 0 9 8] (MSB 1 3) '>ft< fct>|| 1 cO^S« 

¥ffT»*«, (Mis 1 ) ~ (mie 1 2) (Dv^-rn^ 1 m 
am 1 4 ) satt® t , gs 1 ©swi® t „ mm 1 

cd£$!J1{«;& t £jtflM£JB * e> ft fc$i 2 <n$c$k 

mxmmm 1 (D^mmm^m^moDm^myj^t. so 
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[0099] (ttge 1 5) (ttss 1 ) ~ am 1 4) 

[0 10 0] (MSB 16) g«4:, l£«£<D±#tcR 
1M©±tfteStt5ftBea{fcfcll»J*<D;|»Mr j 6 j £ 

*r f 5 ±fflusaai4Ji *: tt'ptt < £ 1 dtrfiBttJWftg t * 

JPCD^M r^t^i;, MnS=Z (M r i Si -M 

r j 6 j ) £?i£-r3, mmmmfco 

[0101] am 1 7) s.w-ncomm.mmm^ 

<oMKmit>titam i &ii£&m*mzffiz.rc, am 1 
6) §zm<Dmmmmi*o 

[0102] (#iei8) mmm&ife'&mit. mm 

mcRufrbttVlfiO .4-1 .0 nm<Dlf*St5, 

(ftSEl 7) IE«c<D^«IB®«f*o 

[0 10 3] (MIEl 9) ttftgeifttttttt^Jfti, R 
u, Rh, I r, Cu, C r Rt>*cn^cO^^#€yd'" 
^-7 p A>e.JM^?tl/cM^c.ft§, (MlBl 7) IBtt 
c0fS«IBS«^ o 

[0104] am2 o) tu8E^i4JW»ifirt©#^fia 

14Jll±, Co, Fe. Ni, CoCrTa, CoCrP 
t, C o C r P t -MA^SS^l'-yfre.liStlft 
*m*">P.ft!)s M=B, Cu, Mo, Nb, Ta, WS 
Cft 5 5, (MSB1 6) ~ (ftaEl 9) CD 
^•fft^ 1 «IE«c<D{SMIE®«fro 

[0105] (ttf22 1) mmmitmmm^^prj: < 
?ftTv^ais©3i«ttB^e)ft5, (mibi 6) ~ 

(MIE2 0) OV>-fftA> 1 «E«©flSMIBS»«:o 

[0 10 6] (ttIB2 2) WE«ttJB«jtF«iOiW8a± 

jittaossiifkiifui^aj: am 1 6) 

~ (MbB2 1) O^mftM EIB*©«*ffiS«f*o 
[0 10 7] (MSB 2 3) f»iBfKtt«^iIrt<D3£5814 

«t±, sir^»a*»at*wr*, atSEi e) ~ at 
se 2 2) oi/>-fft*> i mmmof&mmmfto 

[0 10 8] (MSB 2 4) (ttfBl 6) ~ (MSB 2 
3) (D^-fftfr 1 *8E«<0««E»*#*^ft < £*> 1 

[0 10 9] am 2 5) 1fffi£«aWcS3f!CSB^« 

O3i^i4®co3^. '>ft< i -j><r>mm.m<Dmtt5 
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[oiio] (tttS2 6) mmt, Tmmtm^mm 

mWm<t£mm<Dm*Mr 6t?Z> t, Mr<5 = i: (M 
r i S i -M r j 8 j ) £ffija-r3£tt1£jWft££}Bj£ 
?2>m 1 VXrvZft, KTil!s»RtfK«tt««ig*3i 10 

[0 111] (ttfS2 7) X/^-y^U>y©f5}cS« 
iOSE**?1 10 0-3 0 O^KjftBLSTSS 3 ©X-r>y 7 
£gtc#ty, (#122 6) 8Ett0ft«3ESft#<D£ljfi£ 

(fa SB 2 8 ) tut 2 © x x y ~f It , fflfB^ttJUiig 
©S-SifiSt&g* 0 . 3 5 n m/ s J-XTOX'W £ U 

iisr-wr s. cMte 2 6) x« c^ia 2 7 > ie«© 
[0112] 

[02] ^mnKtezMmmi&wvmzmmmnmm 30 

[03] S iS«±tC^fig^tx/-c^Jpl 0 nmcr)#-0 

c o p t aoffirtaawft^THT**,, 

[0 4] HjpA<0 .8 nm<DR u BT-#8t£ftfc 2 O© 
C o P t JiOSrt«3![«Mt**-rHT** 0 

[0 5] SlJptfl . 4nm<DRuI^Ht?nfc2 0fl) 
C o P t «©Mrt«a«rtt*;**-BlT»*S. 

[0 6 ] Hlptf 0 . 8nm<0RuJB7?iMI*nte2O<D 
C o C r P t »©B5rt««K«rtt*j]*"rHTa&.5. 

[0 7] *»WfCftS««ffitt«BO-*fift0!I<OSai5* to 
:Tc-f8Jfffi0T'&-5o 

[0 8] ^K1tSH©-^SgCT©Sg|5^^-r¥S0T- 

[0 9] *77±ON i A 1 B<D±tCC oCrPtBA> 

[010] N i Ptf^JStlfcA 1 -MgSftLkk:, JH 
Jp#0 .8 nmOR uilT^St^tl/c: C o CrPtB* 



[01 1] N i Ptftt«3ttfcA lSffi±&C, Rulf 
ftffiZtircC oCrPt BfrZteZ 2-D<Dm& l &mftWi 

[01 2] n i PAWsnftA iafi±tc tai^sc 

0 C r P t BJltfR ujiT*#g8£ftfc30c7)C o C r P 

[013] n i a i i>m^zntci3^^mu±.\z. R u 

BTiMtsnfeC o C r P t BfrSfcS 20©MIS^£ 
[0 14] N i A 1 tfS^Sftfcjff^XSftLkfc:, ±IS 

i:ra«©*a-ec oCrPt B#6&s#-©3i«tt* 
^RttsnfcafitiasistftcfflirtaMbffliB*, 01 3tc 

[015] 2o©tft«fM&tf3o<0»«ttji**rrs 

-f 3 tt*UESttE{*tc felt 3 fa^Ms it« L Ttt,? 0T? 

[016] 2oo^is#*tifc3a«tt«**-rs«saE 

So 

[01 7] 01 6K^-rf*tt*W"r*Sll!aH««fl:©« 
»*j<D8J8ttfipte*jjir 0T& s „ 

[018] 2o©a«i^Rtf3o©3&«ffli**rrs 

i83liB8H«#fc:*;tf§PW5 0ffi©&«14Ji©#$S!j&tf 

[0 1 9] m&mmtts nr <Dmwim&m?itZ7i??m 
[020] i!MlBis^©jggBo«BS«fi)c^s-r0-e 

[02 1] Mji36ttl*o^«!i«ttJlilPtt^tt^-rH 

[0 2 2] iKHiftSNROfiSttfctefcjjtfHT?**,, 
[02 3] BtoKKftSNRfcX/^y^yy^ifiSfcfl!) 

1 »« 

2 ^10->-KI 

3 N i PJ8 

4 S2ff)->- KJi 

5 TUSJf 

6 ^SSttfpHM 

7, 7- 1 BHKttB 

8, 8- 1 ^tttt«g#B 
9 fiKffii 

1 0 {£«J1 
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